Objectives: This study examined the language outcomes of children with mild to severe hearing loss during the preschool years. The longitudinal design was leveraged to test whether language growth trajectories were associated with degree of hearing loss and whether aided hearing influenced language growth in a systematic manner. The study also explored the influence of the timing of hearing aid fitting and extent of use on children's language growth. Finally, the study tested the hypothesis that morphosyntax may be at particular risk due to the demands it places on the processing of fine details in the linguistic input.
INTRODUCTION
Early and consistent access to speech is regarded as important, if not essential, for successful speech and language development. In the introduction to this issue, we argued that mild to severe hearing loss (HL) in very young children may have an impact on oral communication development by restricting access to speech and language input (Moeller & Tomblin 2015, this issue, pp. 4S-13S) . (For a Table of Acronyms, see Supplemental Digital Content, Appendix A, http://links.lww.com/ EANDH/A202.) Unlike children with severe and profound loss, these children do have some access to speech. However, this access will be highly dependent on the amplitude and spectrum of the speech signal, hearing aid (HA) characteristics and use, and the presence of noise. If this hypothesis is correct, it has obvious clinical importance. However, this viewpoint also has important theoretical implications.
In the Introduction, we noted that some traditional accounts of language acquisition placed limited importance on language input for language acquisition (Moeller & Tomblin 2015, this issue, pp. 4S-13S) . However, we noted that several prominent theoretical accounts of language development in recent years have expressed an alternative view. Specifically, these accounts emphasized that the child's access to language both in terms of quantity and quality does matter for language learning.
At a fundamental level, we are interested in identifying the degree to which spoken language acquisition is vulnerable to the challenges of mild to severe HL. This account predicts that any factor that constrains the child's access to language input will reduce the learning efficiency of the child. Due to their HL, children who are hard of hearing (CHH) are less likely to have successful uptake from the many sources of language information provided to them in their environment. In this sense, we can hypothesize that the language learning system is vulnerable to constraints on the availability of cues. Early and effective interventions that improve the access to these cues should mitigate the challenges of HL.
The viewpoint above makes sense if there is no limiting factor on the effects of input on language learning. It is possible, however, that language input saturates the language learning system at relatively low levels. In this case, only a minimum amount of information is necessary for successful language development and a robust language acquisition or learning system does not require extensive "feeding" from the input. Within this robust TOMBLIN ET AL. / EAR & HEARING, VOL. 36, SUPPLEMENT 1, 76S-91S 77S learning system, mild to severe HL could still provide access to a sufficient amount of information for language learning to proceed. Clearly, profound HL eliminates so much speech information that it is not surprising that children with such losses will have very limited oral speech and spoken language development in the absence of amplification. Children with cochlear implants show rather good speech and language development despite the fact that these devices provide a degraded acoustic perceptual product. This fact supports the robust model of language learning. If the robust model holds, we should expect that CHH would often show normal levels of language development.
Outcomes of Children Who Are Hard of Hearing
Although there have been numerous studies of the outcomes of children with HL over the past century, few of these have focused specifically on children with mild to severe HL. Instead, many of these studies merged children with mild and moderate losses with children who had severe and profound losses. As a result, such studies cannot be interpreted with respect to whether speech, language, and other important outcomes such as reading are influenced by milder degrees of HL.
In reference to CHH, Davis et al. (1986) coined the term "our forgotten children" to highlight the dearth of research on children with mild to severe HL. Davis et al. conducted the first large-scale investigations of children with HL in the mild to severe range (Davis et al. 1981 (Davis et al. , 1986 Elfenbein et al. 1994) . These studies reported depressed vocabulary and grammatical abilities in school-age CHH. These findings, however, were challenged soon afterwards by studies showing little or no effect of mild to moderate HL on language (Sikora & Plapinger 1994; Wolgemuth et al. 1998; Briscoe et al. 2001; Norbury et al. 2001 ). In several of these studies, a subgroup of children with HL did show depressed skills, particularly with regard to phonological skills (Gilbertson & Kamhi 1995; Briscoe et al. 2001; Norbury et al. 2001) . Authors of these studies acknowledged that small sample sizes resulted in limited statistical power to find group differences between CHH and their hearing peers. Furthermore, the wide variability in outcomes among CHH in some of these studies limits the reliance on group performance to interpret the results.
In the past 10 years, there has been a surge in interest in children with mild to severe HL. Wake et al. (2005) reported on the speech, language, and reading outcomes of young school-age children with mild to severe HL. Achievement levels of these children were between 1 and 2 SDs below the mean for hearing controls. More recently, Ching et al. (2010 ) examined 3-year-old CHH who either wore HAs or cochlear implants. These authors found that among the HA users, communication outcomes were better for those with milder HL. Delage and Tuller (2007) reported depressed language skills in adolescents with mild and moderate HL. Complementing these studies were findings that children with HL were less adept at learning novel words (Gilbertson & Kamhi 1995) . In contrast, Fitzpatrick et al. (2011) found language abilities in children with moderate to severe losses were comparable with children with normal hearing (CNH). Thus, in the past 20 years, the evidence regarding language development in children with HL in the mild-to-severe range has been mixed at best.
A possible contributor to these mixed results may have to do with the fact that in all of these studies information about HA fitting or use among these children was not considered. In several studies, the children were described as wearing HAs, but no information was included about the level of aided hearing provided by these devices. Therefore, it is unclear across these studies when these children were fit with HAs, if the HAs were set appropriately, and how consistently the HAs were used on a daily basis. One exception to this is a recent report by Stiles et al. (2012) in which school-age children's aided audibility (as represented by the speech intelligibility index; SII) was a stronger predictor of word repetition, nonword repetition, and receptive vocabulary than better-ear pure-tone average (BEPTA), suggesting that SII provides a more representative estimate of the functional hearing abilities of school-age children utilizing HAs.
A prominent feature of this literature is that none of these studies were longitudinal. If language development does depend on the recovery of statistical properties of the input and HL limits the child's access to this information, we might expect to see that the effect of HL and in particular improved audibility via HAs will be reflected in differences in language growth over development. To answer this question, longitudinal data obtained during the preschool years would be best.
Aims of the Present Study
The present article examines the language outcomes of children with mild to severe HL during the preschool years. Study 1 will make use of our longitudinal design to explore the relationships between hearing level and language development where the measures of language were drawn from standardized tests. Within Study 1, we will compare the language growth of CHH with a control group of CNH. Next, we will examine the effects of HAs on the language development of CHH. Specifically, we examine whether: (1) the benefit of aided hearing, (2) the timing of HA fitting and the duration of HA experience across time, and (3) the amount of daily HA use, influences the language development of CHH. Study 2 will investigate whether the findings regarding hearing status and language as measured with standardized tests also hold for language measures from spontaneous samples. Finally, in Study 3, we ask whether there are differential effects of HL on morphosyntax, an aspect of language that depends on fidelity of phonetic perception, and vocabulary, an aspect of language that may not depend as heavily on fidelity of phonetic perception.
STUDY 1: LONGITUDINAL ANALYSIS OF LANGUAGE DEVELOPMENT IN CHILDREN WITH NORMAL HEARING AND CHILDREN WHO ARE HARD OF HEARING

Materials and Methods
Participants • As described in the general methods article of this Outcomes of Children with Hearing Loss (OCHL) Supplement, the OCHL study used an accelerated longitudinal design to follow children through the preschool years and into the early school years (Tomblin et al. 2015, this issue, pp. 14S-23S) . In this report, we will focus on the language status of the children from age 2 to 6 years. As shown in the Appendix of the general methods description, language measures were obtained from age 12 months to 9 years , this issue, pp. 14S-23S). However, the language measures before the age of 2 years and after the age of 6 years were less extensive. In the general methods, Table 3 shows that the number of children
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TOMBLIN ET AL. / EAR & HEARING, VOL. 36, SUPPLEMENT 1, 76S-91S examined is greatest from age 2 to 6 years; thus, our analysis focused on language growth from age 2 to 6 years (Tomblin et al. 2015, this issue, pp. 14S-23S) . During this period of time, 414 children (302 CHH, 112 CNH) participated. Of these children, 85 were seen once, 137 were seen twice, and 192 were seen for three or more waves of assessment. Table 3 in the present article shows the number of children who participated at each assessment wave. The mean BEPTA for CHH was 48.88 dB HL (SD = 14.13). All but one child in the CHH group wore HAs. Figure 1 shows their better ear aided SII values as a function of their mean BEPTA. We should note that, as discussed in the general methods manuscript, a small number of children with BEPTAs greater than 75 at the time of enrollment were included in the study after audiologists on the research team concluded based on results from objective measures that the behavioral thresholds were suprathreshold. In addition, after enrollment some children's HL progressed beyond 75 dB. Unaided Hearing Status • As we noted in the introduction, under the model of learning vulnerability, the child's hearing status is hypothesized to play an important role in the child's speech and language development. Within this project, we have viewed hearing status as a complex variable in that most of the children in this study were wearing HAs. Thus, CHH can be thought of having two levels of hearing: their unaided hearing and their aided hearing. Unaided hearing was represented by the child's four-frequency BEPTA. For most children, the BEPTA was similar across the period of study; therefore, the child's BEPTA was averaged across the observation intervals. Aided Hearing Status: Residualized SII • The level of aided hearing can be represented by the aided SII. Aided SII represents the amount of the speech spectrum that is available to the child when amplification is worn. Figure 1 shows that better ear aided SII is strongly correlated with unaided BEPTA. In Tomblin et al. (2014b) , we showed that a measure of SII that was independent of unaided hearing could be computed by regressing unaided SII onto aided SII which yields a residualized SII (rSII). In the present study, we used the same method wherein we performed separate linear regressions for children with unaided SIIs below 0.16 and those with unaided SIIs above 0.16. This was necessitated by the fact that the relationship between unaided and aided SII was nonlinear and piecewise regression showed that two linear functions with a joint at 0.16 significantly improved the fit to the data. The resulting rSII measure can be thought of as a normalized HA gain measure where the magnitude of the gain is relative to the gain obtained by children with similar unaided hearing. Length of Hearing Aid Use • At the time of enrollment, parents of CHH were asked about the child's history of hearing services including the age of initial HA fitting. For those CHH who had not been fitted at the time of enrollment, this information was updated at subsequent visits. Thus, the length of HA use was computed as the difference between the child's age at any wave of testing and the child's age at HA fit. We acknowledge that this does not take into account periods between fitting and a testing wave when the child was not wearing the HAs. Daily Hearing Aid Use • As just noted, HA use after fitting can be variable within a day and over days. Data concerning daily HA use were obtained via a parent questionnaire (Walker et al. 2013; Walker et al. 2015, this issue, pp. 38S-47S) . Using this questionnaire, parent-report data concerning hours of HA use during the week and the weekend were obtained at each wave of data collection. In the present study, we computed an estimate of daily HA use by combining the weekend and weekday reports. Walker et al. has found that relative HA use was stable across time, thus for the analysis of HA use, we averaged across the observation waves for each child , this issue, pp. 38S-47S). This variable was negatively skewed; therefore, for later analysis purposes, we created categories of HA use (<10 hr/day, n = 52; 10 to 11.49 hr/ day, n = 51; 11.5 to 12.49 hr/day, n = 44; and >12.5 hr/day, n = 65). Language Measures • As we described in the general methods, a number of different language measures were obtained during the course of this study , this issue, pp. 14S-23S). The selection of these measures for each wave of testing was dictated by our desire to have measures that were developmentally appropriate and that provided a broad coverage of dimensions of language in general as well as measures that would allow us to test particular hypotheses regarding features of language, such as grammatical morphology or pragmatics. We also wanted our protocol to contain both measures derived from norm-referenced standardized testing methods as well as those that reflected spontaneous, contextualized behaviors. Beyond these principles concerned with content and method, our selection of measures was constrained by the time that could be budgeted for language assessment at each assessment wave. The resulting set of language measures obtained across time was a by-product of several converging factors. Table  1 lists these standardized measures and shows the ages at which they were administered. All of these measures were administered and scored according to the test manual using trained research assistants. Verification of test protocol conformity in terms of administration and scoring across sites was managed by an experienced research assistant. This subset of standardized measures was used for the analysis of patterns of language growth from 2 to 6 years. In addition to the standardized tests, this report also draws upon nonstandardized measures of language. A 15-min spontaneous language sample was obtained at age 3 years and elicited measures of morphosyntax were obtained at age 4 years. We will describe the methods used for these measures in the relevant sections dealing with these measures. Methodological Preliminaries for Analysis of Language Growth • Measuring language over development, particularly during the preschool years, is challenging as the skills that comprise language change considerably and thus different instruments must be used across development. To measure growth, these different measures need to be placed on a scale that reflects language ability. Two issues arise with regard to this point. First, the measures at each time and across time need to be measuring the same psychological trait. Thus, at any time point, we need evidence that the behaviors being measured are reflective of a coherent behavioral domain or trait and not several different traits. Furthermore, across time these measures need to be reflective of the same trait.
The second challenge is that these different measures of a single trait need to be placed on a common metric; that is, across measures we do not move from inches to centimeters to cubits. Ideally for growth analysis, this metric systematically increases across development. This type of scale can be developed using item response theory. In this study, we did not have measures that yielded item response theory scales. Many of our measures did provide scores of relative standing where children's ability levels were represented as a place in the normative distribution for the test. In this case then, a child whose absolute language ability across development retains the same position in the distribution will show no change in the language score. Children whose absolute growth falls behind or exceeds the growth of their age peers will have scores of relative standing that decrease or increase. These two issues-assuring that we are measuring the same thing over time with the various language measures and that the same scale was employed across time-will be addressed below. Dimensionality of Measures at Each Testing Wave • We can see from Table 1 that language was measured at each wave of assessment using more than one test and that, in most cases, the tests contained subtests. This raised the issue of whether these different measures at each wave were measuring distinctly different language traits within a wave and across waves. To address this, we first used principal components analysis of these measures at each wave of data collection to determine the number of dimensions of language tapped by these measures.
The examination of the measurement properties of the language batteries was performed using both the CNH and CHH together. The Princomp procedure within SAS (9.3) was used to compute eigenvalues for each principal component for each measure at each test wave. This analysis revealed that at each wave, only the first principal component exceeded 1 and all the lower level principal components were well below 1. This analysis suggests that the measures of language at each age interval were all measuring the same ability trait. These results are quite consistent with several other studies of preschool and schoolage children. There have been several studies involving normalhearing preschool children (Colledge et al. 2002; Anthony et al. 2014) , kindergarten children (Tomblin et al. 2004) , and elementary-age children (Law et al. 2008; Tomblin & Nippold 2014) . In all these studies, we find similar evidence that despite different measures of language and different age groups, the core aspects of language consisting of vocabulary, syntax, and grammar, as well as narration, all seem to cohere into one principal component. These findings also are consistent with the conclusions of Bates and Goodman (2001) that these core aspects of language are inseparable.
This analysis also showed that the different measures loaded onto the first principal component to a similar degree. Thus, these findings supported the reduction of the language measures to a single language score for each child at each age level. These scores were computed by determining the mean normreferenced scaled score for each child at each wave of testing where the scaled scores were all converted to have a mean of 100 and standard deviation of 15. In this way, all the language scores reflected the children's relative standing in the combined normative groups for the child's age. These normative groups comprised CNH and thus provided a second normal-hearing reference group along with our CNH group. Correlations of Language Scores Across Age • The analysis above demonstrated that our standardized language measures could be combined at each age to form a single measure of language. We also needed to establish that these measures are reflective of the same construct across the age range. Because most of the children were seen for at least 3 years, we could examine the correlations between language scores over a period of 1 or 2 years. These correlations are shown in Table 2 and in all cases, the correlations were above 0.70. The correlation between language at age 3 and 5 years was 0.72; however, this cell also had the smallest sample size of those shown. These data support the notion that the language composite scores across age were measuring a very similar trait that was developmentally similar, even though the tasks and content changed over development. Scaling Comparability • Because we were using the normative samples for each measure as the reference groups, we needed to ask whether these normative samples were themselves comparable. If these norms were similar, we should see stable scores for our sample across these different measures. Table 3 shows the summary descriptive statistics for these composite scores for each of the groups. Across ages there was some variability in the means; however, the profile of variability was quite similar for both groups. For both groups, similar scores were obtained at ages 2 and 4 years but at age 3 years the scores declined. At ages 5 and 6 years, the scores for both groups increased relative to age 4 years. Thus, overall, there was a pattern of initial decline from age 2 to 3 years and then an increase in scores at ages 5 and 6 years.
RESULTS
Language Outcomes of Children Who Are Hard of Hearing Compared with Children with Normal Hearing
The data in Table 3 allow us to compare the overall language ability of the CHH with the CNH. We can see from Table 3 that the CHH were significantly lower than the CNH in language ability across the waves of testing. The difference between the groups as represented by Cohen's d shows that the CHH were nearly 1 SD below the CNH by age 6 years. The size of the effect of mild to severe HL can also be seen by comparing the standard scores of the CHH with the test norms where we would expect an average score of 100. In this case, the data in Table 3 show that the average scores for the CHH fell below this expected score; however, the difference was often less than one-half a SD (7.5 points). We can also see in Table 3 that the CNH were systematically above the expected average score of 100 by between 6 and 12 points (1/3 to 2/3s of a SD). These data from the group of CNH suggest that our sample was likely to have been from homes that favored somewhat better language development. This is likely due to elevated parental education and household incomes. Such a bias wherein families from higher socioeconomic status homes are more likely to participate in research samples, particularly those that are longitudinal, is common. Because our CHH were similar to the CNH with regard to socioeconomic factors, it is likely that the CHH were also a biased sample , this issue, pp. 14S-23S). That is, their language scores are likely to be better than the population of CHH in general. In light of this, the measure of the strength of the effect of HL on language seems best reflected by the contrast of the CHH with the CNH rather than the standardized test norms.
Influence of Hearing Levels on Language Development
Over Time • A principal question addressed in this study concerned whether variations in hearing level as reflected in BEPTA were associated with overall differences in language development and/or differences in the rate of language growth. The data in Table 3 show that at each age level there were differences between groups in language ability, but in that analysis all levels of HL were treated as equal. We now ask whether levels of language development vary continuously across degree of HL and whether the differences in BEPTA are associated with differences in language growth trajectories. Thus, we examined the longitudinal data from the full cohort using mixed modeling via the Proc Mixed procedure within SAS. This analysis method allows us to account for repeated observations of the same children and tests parameters in a linear model that reflect children's initial level of language ability (intercept) and the rate of change in language ability over time (slope). These parameters served as random effects in the mixed model and then were tested for their degree of association with fixed effects that pertained to characteristics of the child. In all these mixed models, the predictor variables, with the exception of chronological age, were centered around the mean value. Age was centered at 2 years and thus the intercept values represent the language score for the children at age 2 years. Because we are interested in isolating the effects of HL on language growth, our analysis included maternal education as a covariate. Only those children who had at least two waves of data were included resulting in a loss of 45 CHH and 17 CNH, leaving 181 CHH and 79 CNH in this analysis. Recall that an inspection of the mean language scores across ages shown in Table 3 suggested that there might be a nonlinear trend to these data. Initially, a model with just a linear term for age was compared with one that contained both a linear and quadratic age term. When these models were compared, the model with only the linear term was found to be a better fit to the data than the model that included a quadratic term. Thus, a quadratic term was not necessary for our multilevel modeling. We did find that the language scores trended higher across age, [F(1,302) = 13.31, p < 0.0003] at the rate of 1 standard score point per year. This pattern of increasing levels of language for both CNH and CHH children can be seen in Table 3 . Although we were using standard scores that were expected to have means of 100 across the age range, there was some drift that is particularly apparent at the ages of 5 and 6 years. This drift is likely due to differences in the normative populations used across the different test batteries.
Using the mixed modeling methods, we examined whether mean BEPTA was associated with differences in overall language levels and whether there were differences in language over time as a function of BEPTA. Table 4 shows the results of this analysis. These data are consistent with the findings summarized in Figure 2 in that we found a significant effect of hearing level across time such that increases in BEPTA across children (both CNH and CHH) were associated with decreases in language scores. This is reflected in the significant negative parameter of BEPTA in Table 4 . The results also showed that there was no effect of BEPTA on language change across time (age × mean BEPTA). That is, the slope value of 0.0002 was not significant. Thus, we do not see any evidence of a divergence or convergence of the language scores over time. We did find that across age the scores increased 1 point per year and that this was significant. Likewise, maternal education was associated with differences in language (maternal education was treated categorically and thus parameter values were not provided). Figure 2 summarizes these growth trajectories for the four categories of HL. These data show the trend in language scores for all groups to increase and that the language scores systematically decline as the HL increases; however, the patterns of language level across age are parallel across the groups and thus do not show a differential pattern of change in relation to HL.
As a supplementary analysis to this growth analysis, the language scores shown in Figure 2 were averaged over chronological age and a one-way analysis of variance (ANOVA) was performed to test for overall differences in language among the groups. As expected, the language ability was significantly different [F(3,386) = 27.24, p < 0.0001, η 2 = 0.18] across the groups. Posthoc Tukey tests showed that the CNH were significantly better than all groups of CHH. The CHH with mild losses were significantly better than CHH with moderate-severe losses. There were no significant differences between mild and moderate groups. Effects of Audibility Provided by HAs on Language Development in CHH • In the analysis above, the children's hearing ability was indexed by their unaided BEPTA. As we noted earlier, the CHH can be thought of as having two levels of hearing; one, their unaided hearing and the other, their aided hearing.
We hypothesized that aided hearing should influence the child's language beyond that of the child's overall hearing severity. Our measure of HA benefit controlling for the child's unaided hearing (rSII) was therefore examined with regard to its association with language status during the 2-to 6-year-old period. In this case, because we were asking about aided hearing, the sample was now limited to the CHH who were HA users.
In this analysis, we see that rSII (see Table 5 ) did not have an overall effect on language ability (average rSII parameter 2.60; p = 0.88); however, rSII was significantly associated with differential growth (age * rSII slope 16.09; p = 0.009). This effect can be seen in Figure 3 . The CHH were grouped into four quartile groups based on their rSII. These data show that at age 2 years, the groups had similar language abilities; subsequently, there were very different trajectories of language growth. The overall pattern is one of an expanding fan with children who were receiving the most benefit from their HA demonstrating a positive pattern of growth. That is, they were improving their language against levels of language relative to the test norms. In contrast, the children who received the smallest HA benefit (lowest rSII) show no evidence of any change in language level. By age 6 years this cumulative effect resulted in the children in the top quartile having language abilities 10 standard score points greater than the children in the bottom quartile. This difference represented two-thirds of a standard deviation, thus the cumulative effect of degree of relative HA benefit over 4 years was large. It is important to note that this differential effect of HA benefit across time was independent of the severity of unaided hearing. Within this group of children, rSII was not significantly correlated with BEPTA r (163) = −0.13; p = 0.09) and the BEPTA of the children in the lowest quartile of rSII in Figure 3 had a mean BEPTA of 53.16 (SD = 15.61) while the children with the highest quartile of rSII had a BEPTA of 49.61 (SD = 8.01) and this difference was not significant Tomblin et al. 2005) . At least three related factors could account for these effects. Early fitting increases the length of time during development that the child can receive benefit-that is, it increases the dose of the treatment. Likewise, early fitting also reduces the length of time that the HL is untreated. Finally, early fitting might provide important auditory experience at a time during brain development when the brain is especially sensitive to this experience. Thus, we asked whether there was an association between age of HA fitting and language outcome among the children with HL. We also asked whether this benefit was associated with the length of use after accounting for age of fit or whether these two related variables interacted. We again tested for the effects of age at HA fit and duration of HA use within a mixed model where chronological age was treated as a random effect over which growth could occur and HA fit was a fixed effect. The difference between age at HA fit and the child's chronological age at the time of testing equals the child's duration of HA use. Thus, although our model examined language growth over chronological age, this variable in fact represented duration of HA use. Very few children entered this study without HAs, thus most of the language data were obtained after some period of HA use. Only two CHH were fit with HAs after their initial enrollment in the study. In these cases, we restricted our analysis to the language scores each child obtained subsequent to HA fitting. The seven CHH who did not wear HAs were not included in this analysis. Figure 4 shows the distribution of age of HA fit for the children in this analysis.
The results of the mixed modeling analysis are shown in Table 6 . This analysis showed that there were significant main effects of (1) chronological age, which in this model reflects amount of HA use at that age point, and (2) age at HA fitting. These two main effects interacted significantly. The nature of this interaction can be seen in Figure 5 where the predicted growth in language scores across time is plotted for children who were fitted within specific time periods. There are three 6-month intervals plus a fourth open-ended period for children who received their HAs after 18 months of age. To interpret the data in Figure 5 , it is helpful to examine the data in Table 7 , where the average duration of HA use is provided for each of the age at HA fit groups at each chronological age interval. These data show that duration of HA use increases with increases in chronological age. This plot shows that the interaction between age of HA fit and advancing chronological age and duration of HA use involves a decline in the size of the age of fit effect across time. At age 2 years, the differences in language scores between age of fit groups was relatively large and significant when tested via ANOVA at this age [F(3,95) = 6.08, p = 0.0008], but by age 6 years the group differences across age at fit in language scores declined and were no longer significant [F(3,103) = 2.49, p = 0.065]. These data clearly show that the children who received HAs before 6 months of age showed less change during the 2-to 6-year-old age range; however, their level of stable language achievement was within the average range throughout the 2-to 6-year age range. Thus, it is likely that benefits of HA use for these children receiving HAs earlier either protected them from falling behind or provided for early catch up before the age of 2 years. The data show that the children who received HAs later had lower language abilities at the 2-year age interval than the children fit early; however, this effect of early HA fitting declined. Thus, the children with later HA fitting showed a pattern of "catching up," which supports the benefits of wearing HAs over time during the preschool years. Particularly for those children who received their HAs after 6 months, it is also quite possible that other factors such as progressive loss and/or receipt of educational interventions influenced the outcomes. We were able to test whether these findings might be due to later onset HL that would then be confounded with later HA fitting by running this analysis on only those children who had passed their newborn hearing screening, thus excluding children with delayed onset or progressive HL. This analysis yielded similar results. Importantly, the parameter for the interaction term of 0.12 was significant [F(1,85) = 9.71, p = 0.002] and in fact was greater than in the analysis that included later-identified children. Thus, these findings do hold for children who had HL at birth.
Overall, these data clearly point to a positive effect of HA use on language over time. They also show that early fitting does provide better language outcomes during much of the preschool years. Thus, early HA fitting is clearly supported. However, these data also show that later receipt of HAs does not seem to result in irreversible deficits in language. The benefits of early HA receipt are more likely due to the longer duration afforded by early fitting than to there being a critical period in infancy that once closed cannot be altered. These data could be consistent with a sensitive period of development wherein early experience is more effective for language learning than later input. (See Tomblin et al. 2007 for discussion of critical and sensitive periods.) Effect of Daily Hearing Aid Use on Language Development • The measure of duration of HA use examined above reflects long-term HA use. However, a potentially important factor in the influence of HAs on language development concerns the amount of time during the day that the child wears the HAs. Within our framework of access to speech, we would expect that greater daily use of a HA would provide better access and thus also better language outcomes. Figure 6 shows the average language composite scores across the waves of observation in relation to their average daily HA use as reported by the parents across observation waves. It is also reasonable to assume that the importance of HA use for language development will differ depending on the severity of unaided hearing (BEPTA). Therefore, the data in Figure 6 contrasted the children according to the severity of their BEPTA.
The data shown in Figure 6 were tested via an ANOVA for the effects of daily HA use and its interaction with severity of HL. Because the home environment (as indexed by maternal education) is known to be associated with both HA use (Walker et al. 2013 ) and language, we included mother's education as a covariate. This analysis confirmed that average HA use was significantly associated with better language outcomes [F(3,243) = 3.13, p = 0.03]. Also, mean BEPTA was significantly associated with language outcome [F(2,243) = 9.67, p = 0.0001]. However, the interaction between HA use and severity of HL was not significant [F(6,243) = 1.43, p = 0.21], indicating that HA use was associated with language outcomes independent of the severity of the HL. Inspection of the data in Figure 6 does not show evidence of an effect of daily HA use among the children with mean BEPTAs less than 45 dB HL. In contrast, greater use does appear associated with better language outcomes in the children with mean BEPTAs >44 dB HL. Thus, there is the possibility Fig. 5 . Average predicted language scores based on mixed model across the ages of 2 to 6 years for children receiving hearing aids at 0-6, 6-12, 12-18, and over 18 months.
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TOMBLIN ET AL. / EAR & HEARING, VOL. 36, SUPPLEMENT 1, 76S-91S that an interaction between severity of loss and daily HA use does exist, but this study was not sufficiently powered to detect this interaction. The analysis above was performed on the grand mean of the language standard scores averaged across time. We have seen that duration of HA use affects differential language growth rates. This leads us to use mixed modeling to determine whether differences in daily use also resulted in differences in language growth. In this case, the model was similar to that used in the prior analyses where maternal education and severity of hearing (BEPTA) were included as covariates and then the effects of daily HA use were tested by examining their interaction with chronological age. The results of this analysis are shown in Table 8 . The key results of this analysis confirmed that differences in daily HA use did lead to differential growth in language over time in HA users. The positive parameter value for the interaction between hours of HA use and age indicates that greater amount of daily HA use was associated with greater amount of change in language over time. The nature of this differential growth pattern is shown in Figure 7 . In this case, the children who were wearing their HAs for less than 10 hr a day showed no change in language whereas those wearing their HAs for more than 10 hr a day showed gains in language ability between age 2 and 6 years. This finding provides evidence that the amount of daily HA use does have an influence on the development of language during the preschool years.
STUDY 2: SPONTANEOUS LANGUAGE OUTCOMES AT AGE 3 YEARS
The growth analysis performed above was based on standardized measures of language obtained either by parent report or by direct testing. These measures allowed us to form norm-referenced scores at each age that provided suitable scaling for growth analysis. Although these measures are generally viewed as valid indicators of language ability, the information they provide about children's language skills may not be as rich or representative of language abilities in a natural conversational context as measures of various aspects of language derived from spontaneous language samples. In contrast with standardized language tests, conversational language allows the child to choose what to say, how to say it, and how much to say. Standardized tests typically specify the kind of language response and constrain the amount and variety of response; thus, we might expect that standardized tests provide a different view of language than that shown in conversational language. Support for this was provided by Tomblin et al. (2014a) who used principal components analysis to examine the dimensionality of language measures in school-age children. This analysis showed that standardized language tests loaded on one common factor that was distinct from three others related to the child's fluency of language expression, degree of utterance complexity, and talkativeness. DeThorne et al. (2008) also reported a similar distinction between language measured via standardized test versus spontaneous language. Thus, we need to ask whether our findings with regard to language growth in CHH using standardized measures may also apply to CHH's language skills reflected in conversation.
MATERIALS AND METHODS
To examine language skills reflected in conversation, our methods entailed obtaining a 15-min conversational sample from the 3-year-old CHH (n = 91) and CNH (n = 39) while they were engaged in a conversation with their parent or examiner. These samples were audio-video recorded. The videos were transcribed using the transcription conventions of Systematic Analysis of Language Transcripts and analyzed using this software, which provides a number of indices of language (Miller & Chapman 1998 ). In addition, these transcripts were scored for developmental sentence complexity based on the Developmental Sentence Scoring scheme (Lee 1974) . The measures we obtained are shown in Table 9 .
RESULTS
Dimensions of Variables Obtained
The measures in Table 9 were all drawn from fixed language corpora and by their nature are not independent of each other. For instance, the number of utterances per minute will be related to the total number of utterances since the time was fixed at 15 min. A child who speaks more utterances per minute will have a higher total number of utterances. Thus, we used a principal components analysis to reduce the set of measures. We required that a factor have an eigenvalue of 1 or greater to be considered. We also examined the scree plot for evidence of a distinct knee. Variables that loaded at greater than 35 were treated as indicators of that factor. As shown in Table 9 , two principal components were obtained. Six measures loaded on the first factor. These were measures of utterance length, use of bound morphemes, number of mazed words, number of different words, and developmental sentence scores. These measures can be interpreted to be reflective of the child's command of language with respect to sentence structure and content or language quality. The second factor was formed by measures of total number of words and utterances, words per minute, and omitted words. These measures appear to reflect language quantity or the amount of talking the child engaged in. This principal components analysis provided us with a means of creating factor scores for each child that represent each of these aspects of conversational performance.
Relationship of Spontaneous Measures to Standardized Test Measures
Recall from Table 1 that at the 3-year wave of assessment, we obtained standardized measures of language using the Comprehensive Assessment of Spoken Language core and the receptive and expressive language measures from the Vineland. These were used as the 3-year-old measures for the growth analysis. We can now ask whether these standardized measures of language are reflective of the child's use of language in a natural conversational setting. Each of these standardized measures was correlated with the two factor scores representing language quality and language quantity. Table 10 shows that these standardized measures were strongly correlated with the children's quality of language within the conversations, but were not associated with the quantity of their conversational participation. Conversational language samples were also obtained at the 6-year wave. These analyses have been performed on only 66 children. Despite this limited sample, we obtained the same factor structure that reflected quality of language (structure and content) and quantity dimensions. Again the composite standardized language scores used in the growth analysis were strongly correlated with the quality factor, r(66) = 0.72, p < 0.0001, and were not correlated with the quantity factor, r(66) = −0.10, p = 0.44. These findings provide validating evidence that the results regarding language growth using the standardized measures across the ages of 2 to 6 years are likely to be representative of the children's language abilities in more naturalistic conditions.
Relationships of Hearing Status and Spontaneous Language at 3 Years
Given that the spontaneous language measures were reflective of two different dimensions of communication, we asked whether the children's hearing status was associated with either of these dimensions of communication. For this analysis, unaided hearing was represented by the same four levels of BEPTA hearing thresholds used in previous analyses (Figure 2 ). An analysis of covariance in which maternal education was included as a covariate showed that there was a significant effect of pure-tone hearing level on factor 1 (quality of language) [F(3,110) = 7.52, p = 0.0002], partial η 2 of 0.16, but there was not a significant association of factor 2 (quantity of language) with hearing level [F(3,110) = 0.39, p = 0.76], partial η 2 0.01. Figure 8 shows the distribution of mean scores for factor 1 by hearing level. A posthoc analysis for factor 1 showed that children with hearing levels greater than 45 dB HL were significantly poorer than the CNH (hearing levels < 24 dB HL) and also, children with mild losses (25 to 44 dB HL) had significantly better language than the children with hearing levels greater than 60 dB HL. The values shown for factor 1 in Figure 8 are in z score units where the standard deviation is 1. The difference between the CNH and the children with moderate HL (45 to 60 dB HL) was 0.71 and for the children with moderate-to-severe HL (>60 dB HL) was 0.95. These differences were significant p < 0.05 and can be viewed as Cohen's d and thus the effects are in the medium to large size.
STUDY 3: DIFFERENTIAL EFFECTS OF HL ON MORPHOSYNTAX AND VOCABULARY
We have hypothesized that some aspects of language are more dependent on access to phonetic details of the speech signal than others. Previously, researchers (Leonard 1989; Leonard et al. 1997; Svirsky et al. 2002) have proposed that inflectional morphemes of English are not perceptually prominent, and thus acquisition of these forms can be challenging, particularly in children with HL. We have demonstrated some evidence for this by examining syntactic and morphological use in spontaneous language samples produced by the children in this cohort at age 3 and 6 years (Koehlinger et al. 2013) . In this case, the CHH were found to produce less complex sentences and fewer obligatory morphological terms. Recently, Huysmans et al. (2014) demonstrated that adults with congenital mild to severe HL made a significantly greater number of morphological errors in Dutch than subjects with normal hearing, and the two groups did not differ with regard to syntactic properties of their spontaneous language. These studies and others (Blamey et al. 2001; McGuckian & Henry 2007) support the prediction that we should find a stronger relationship between levels of hearing (represented by BEPTA) and morphology than levels of hearing and lexical development, where phonetic cues are more prominent and redundant.
MATERIALS AND METHODS
As described in the general methods, at the ages of 3 and 4 years a morphological elicitation task was administered (Tomblin et al. 2015, this issue, pp. 14S-23S) . This measure was designed to examine whether morphosyntax was particularly sensitive to the effects of reduced auditory access. We found that this task was quite challenging for many children at age 3 years, Fig. 7 . Average predicted language scores based on mixed model across ages of 2 to 6 years for children who are hard of hearing grouped into four levels of daily hearing aid use. resulting in a floor effect. Thus, in this report, we will limit the analysis to the 223 (CNH = 69, CHH = 154) 4-year-old children.
At age 4 years, the children were given a set of standardized language tests as shown in the Appendix of the general methods , this issue, pp. 14S-23S). These tests were the Wechsler Preschool and Primary Scale of Intelligence, vocabulary subtest, and three subtests of the Comprehensive Assessment of Spoken Language: syntax, basic concepts, and pragmatics. The vocabulary and basic concepts subtests of these measures served as measures of lexical development. Morphology was measured using an experimental task involving probes for a set of bound morphemes. This task tapped regular and irregular plural, possessives, third person number agreement, regular and irregular past copula be, auxiliary be, and progressive.
The different items in this task varied with regard to difficulty and as a result there were several children who were unable to provide a response to some items. The rate of these nonresponses is shown in Table 11 . The children who did not respond were children with the lowest language ability. By treating these responses as missing, a systematic bias is introduced where data are only presented for the more able children. If we assigned a score of 0, we would be indicating that this was our best estimate of the child's ability. The alternative was to use the child's responses to the other items to impute the missing data. Such imputation allows for an "informed guess" of the child's ability and also provides for an index of confidence around this "guess" that can be incorporated into subsequent analyses. Thus, instances of missing data due to no response were imputed using the multiple imputation procedure of SAS. The data matrix for the imputation consisted of scores obtained on the elicited morphological task and the child's score on the syntax test of the Comprehensive Assessment of Spoken Language. Table 11 shows that this imputation resulted in very high levels of efficiency. The multiple imputation generated five score imputations. For each of these imputation runs, the average morphology score for the third person, regular past, possessive, and auxiliary was computed and transformed to z scores. This set of five average morphological scores, each representing a single imputation, were then submitted to a general linear model via the SAS Minanalyze procedure that incorporates the uncertainty information from the multiple imputation.
RESULTS
We had hypothesized that morphology would be more strongly associated with children's hearing abilities than vocabulary due to the low phonetic prominence of bound morphemes in English. A multiple regression was performed within the general linear model procedure of SAS testing the relationship between BEPTA and the morphology and lexical scores across the CNH and CHH. In this analysis, the scores of the CHH were normalized on the CNH. This analysis was performed separately for each of the five imputed datasets. The parameters obtained from these five sets were then tested within the Minanalyze procedure. The summary data for this analysis are shown in Figure 9 where the error bars represent the standard error for the means derived from the multiple imputation. From this analysis, we found that the regression parameter for the relationship between morphology and BEPTA, after entering lexical scores, was −5.30 which was significant [t(1) = −3.31, p < 0.0009], whereas the parameter for the lexical measure after accounting for morphology was −1.98, which was not significant [t(1) = −1.16, p > 0.05]. A similar analysis was performed; but in this, case we examined the relationship between rSII and morphology and vocabulary. Again, morphology was significantly associated with rSII [slope = 0.02, t(1) = 1.99, p = 0.05], whereas the lexical measure was not significantly associated with rSII after controlling for morphology [slope = 0.006, t(1) = 0.5, p = 0.61]. Thus, we can see that morphology appears to have a specific relationship with hearing beyond that found for vocabulary. This relationship is consistent with the notion that morphology may be an aspect of language that is more vulnerable in children with HL than other aspects of language. Furthermore, these data suggest that the improved audibility provided by HAs can protect against this vulnerability. 
GENERAL DISCUSSION
Hearing Level and Language Ability
We began this study with a general theory that successful language development required early and consistent access to the diverse set of auditory cues that comprise language. We hypothesized that mild to severe HL in early childhood threatened this access. Furthermore, we hypothesized that early, well-fit HAs that were worn regularly could moderate this threat. The existing literature has been mixed with regard to whether language outcomes in CHH are threatened, and there has been very little research concerning whether the fitting and use of HAs provides any protection. The data obtained in this study largely support the predictions made and thus the data suggest CHH do show depressed levels of language development during the preschool years in comparison with their age mates with normal hearing. Furthermore, the degree to which these CHH fall behind the CNH increases with the severity of the unaided level of HL. Children with more severe HL, on average, had poorer language outcomes during the preschool years than children with milder losses. This effect of severity of HL on language held across preschool development and did not show signs of cumulative effects that would result in an increase in language variation among CHH over time.
The finding of a relationship between degree of HL and language outcomes is in concert with the conclusions of recent population-based studies (Wake et al. 2005; . However, the present study offers unique insights by exploring the contribution of unaided hearing to longitudinal growth curves in a well-defined group of CHH. Language levels increased with age across all HL levels, but the patterns of growth were essentially parallel, showing a stable effect of degree of HL. We contend that these results support the hypothesis that restrictions in language access over time impact language learning; logically we infer that access to linguistic input reduces as a function of increased severity of HL.
The present study was designed to explore multiple factors that may moderate the impact of degree of HL on language learning outcomes, which is critical for gaining insights into individual differences. A limitation of previous studies of CHH was the failure to consider the influence of consistency and duration of aided hearing, which arguably is critical for language learning in this group. In fact, one previous study concluded that poorly performing children with mild and moderate HL (half of their participants) consisted of language-impaired children who happened to have HL (Gilbertson & Kamhi 1995) . In this study, the severity of the HL itself was not associated with language outcomes. Thus, these authors reasoned that hearing status was not a cause of the poor language development in the subgroup of CHH with poor outcomes. Gilbertson and Kamhi argued that language impairment unrelated to HL was common among CHH; however, it is very unlikely that the prevalence of such language impairment is as high as 50%. Indeed, the results of present study showed that CHH can vary with regard to their language outcomes due to a number of auditory access factors beyond their unaided hearing and therefore it may be premature to assume that CHH who have poor language do so for the same reason that CNH (e.g., children with SLI) have poor language.
Mild to Severe Hearing Loss and Disability
The findings from this study provide consistent evidence that limitations in hearing sensitivity have an impact on children's development of language. It can be argued, however, that this effect is not sufficient to lead to a disabling condition in most of these children. In this sample, when the CHH were compared with the CNH who contributed to the normative samples of the standardized tests, we find that the CHH as a whole were about a third of a standard deviation (five standard score points) below the normative sample. This difference could be interpreted as suggesting that mild to severe HL is benign. Before reaching this conclusion, we need to consider some additional issues. Generally, language that is viewed as clinically concerning falls at −1.25 or poorer (Tomblin et al. 1996) . Thus, we might conclude that mild to severe HL is not a risk condition, at least with regard to spoken language development. We believe such a conclusion overlooks some important factors. First, it is important to emphasize that most of the children in this study were wearing HAs. This study is the first to examine the effects of HAs on language outcomes on a large cohort of children with mild to severe HL. As will be discussed below, our data show that HA use moderates the effects of HL on language development. Thus, these data run contrary to the argument that mild to severe HL when untreated with HAs does not pose a threat. Second, research studies, particularly longitudinal studies such as this one, are well known to enroll a biased sample of participants. It is much more difficult for families with limited means to take the time to participate, and families from less advantaged backgrounds are more likely to move away from the research site and be lost to followup. When we compared the CHH with CNH who were largely matched on socioeconomic status, the magnitude of the effect of HL on language doubled to two-thirds of a standard deviation. Such a shift in the distribution has the effect of increasing the number of children who would fall below the 10th percentile by 2.6 times. That is, while we might expect 100 children out of 1000 to be below the 10th percentile, we would now have 264 children, or more than 25%, who meet that expectation.
These results also lead us to question the sole reliance on comparison to standardized test norms for judging the adequacy of the developmental outcomes of CHH. It could be argued that CHH will compete in school settings with children from similar familial backgrounds. In the present study, comparison of the CHH to the socioeconomic status-matched sample of CNH leads to different conclusions about the level of developmental risks beyond simple comparison to test normative samples. Rescorla (2000) also raised this issue in her study of reading outcomes of late takers. She noted that these children had substantially poorer reading performance than their peers matched on socioeconomic status even though these reading levels were not in the range considered for reading disorder and she therefore argued that local norm comparison was more appropriate. Blair et al. (1985) raised a similar concern. They found that conclusions made about the academic progress of children with mild HL differed based on comparison to peers from the same school district or to national normative data. Children with mild HL were significantly delayed compared with grade-mates but not national norms. Our future research efforts will explore the degree to which early language delays or early language performance in the lower end of the average range may have cascading effects on later academic performance.
Hearing Aids and Risk Modification
Several aspects of the data demonstrated that the fitting and use of HAs provides improved language outcomes. First, we found that the degree to which the HA fit provided improved audibility relative to unaided hearing was associated with differential rate of language change over time. Specifically, there was an increase in language variation over time as a function of audibility, resulting in a fan effect. Children who received above-average audibility showed gains in language development relative to CNH, whereas children with below average audibility showed declines in language development relative to CNH. Because these measures of audibility were relative to the child's unaided hearing, the benefits found for improved audibility hold for CHH across the severity spectrum that included children with mild HL. Stiles et al. (2012) reported the positive influence of high levels of aided audibility on language outcomes in school-age CHH. The present study extends those findings by demonstrating the contributions of aided audibility to language growth in a large group of preschoolers. This finding supports the practice of HA verification and related efforts to optimize audibility with amplification. This is a malleable factor in service delivery for young CHH, yet previous evidence suggests that there is a need for improvement in these practices (McCreery et al. 2013) . The present study provides empirical support for vigilance in optimizing audibility.
The incorporation of a new measure, the residualized SII, results in a purer measure of the boost provided by HAs, allowing us to isolate the contributions of HAs on language outcomes and avoid the confounding association between BEPTA and SII values (Tomblin et al. 2014b ). We agree with Stiles et al. (2012) that aided audibility measures may provide better estimates of the child's functional hearing than pure-tone averages. Additional research is needed, however, given that both BEPTA and SII are known to have limitations for predicting speech intelligibility scores in children (McCreery & Stelmachowicz 2011) .
Further evidence of the benefit of HAs was found in the analysis of the age at HA fitting and duration of HA use. Early HA fitting was associated with better early language achievement in comparison with children fit later. All but 98 CHH in this cohort had received their HAs by 18 months of age and 50% of the CHH had received HAs before age 7 months. The children fit before 6 months showed, on average, good levels of language development by the age of 2 years. In contrast, the children who received their HAs after age 18 months showed much lower levels of early language development. Similar findings were reported by our research team for early speech production (Ambrose et al. 2014) . In CHH, better speech production outcomes at 2 years of age were associated with HA fitting before age 6 months. Although a recent prospective study concluded that age at HA fitting did not influence children's language outcomes at age 3 years , our present results are consistent with the findings of Sininger et al. (2010) documenting such an effect. The present study identified an interaction between duration of HA use and age at HA fitting. Children fit early appear to have an early advantage in language development. Children fit before 6 months had the longest duration of HA use and demonstrated the strongest average scores across the age span compared with later-fit children. Children fit later narrowed the gap with earlier-fit peers by age 6 years. In this respect, it could be argued that later fitting has only temporary effects on language development and may not have lifelong consequences. We would caution, however, that despite this closing of the gap in later preschool, these early delays evidenced by later-fit children could have negative effects on the child during the early years. Thus, even though this delay in language development may largely resolve, it may not be entirely benign.
The interaction findings also support the conclusion that HAs offer benefits for both CHH fit early and those fit later in the preschool years. Importantly, the CHH who were fit early showed strong language performance across the age span from
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TOMBLIN ET AL. / EAR & HEARING, VOL. 36, SUPPLEMENT 1, 76S-91S 2 to 6 years. Thus, the children who had better access to language during the first 2 years of life due to the fitting and use of HAs profited from this experience. The data also showed that over time even children who received HAs later in the preschool years improved in their language ability as a function of this HA use. As the amount of HA use increased, their language abilities relative to CNH in the normative samples also increased. These findings again provide evidence for the benefit of HA use on language development. Furthermore, they show that the language learning system remains open to experience provided by this improved audibility. The fact that children who were fitted later in infancy and toddlerhood showed these gains in language suggest that the brain remains plastic and open to experiencedependent changes through the preschool years. Thus, if there is a sensitive period for language development it appears to be rather broad and not limited to early infancy.
In addition to age at fitting and duration of HA use, our findings suggest that consistent wearing of devices contributes to language outcomes. The results indicated that daily HA use was significantly associated with language outcomes independent of severity of HL. The data also suggest that consistent HA use provides particular benefit for children with moderately-severe HL. Five of the children in this HL category were reported to have low device use. They had average language standard scores of 73, suggesting a clinically significant impact of reduced daily HA use. These data support clinical efforts to promote consistent HA use, which our previous results indicate is least consistent in toddlers and in children with mild HL (Walker et al. 2013 ).
Quantitative and Qualitative Dimensions of Spontaneous Language Measures
Conversational language samples collected at age 3 years were found to reflect quantitative (amount or volubility) and qualitative (form and content) dimensions. Interestingly, hearing variables were not predictive of quantity dimensions, but were related to quality dimensions. In the article on linguistic input, Ambrose et al. (2015, this issue, pp. 48S-59S) reported that quality, but not quantity, of caregiver linguistic input at 18 months was related to child language abilities at 3 years. This distinction between quality and quantity dimensions provides some insights about measures that may be more sensitive to assessing developmental needs in CHH. Qualitative measures derived from language samples may be more informative than measures of volubility. Furthermore, this analysis revealed strong concordance between quality measures from the language samples and standardized language measures, adding to the evidence regarding concurrent validity. As noted above, the conversational language measures provide information regarding the degree to which the child engaged in the conversation that is not reflected in the standardized language measures. Thus, the data further support the value of conversational language measures as complements to standardized measures.
Differential Effects of Hearing Loss on Domains of Language
The inconsistent access hypothesis predicted that domains of language development that are dependent on processing phonetic details in the input would be especially vulnerable to the effects of HL. As we noted earlier, this prediction is grounded in the surface hypothesis of Leonard (1989) , which argues that the grammatical morphemes of English are perceptually subtle. Furthermore, in English, these morphemes are found within inconsistent paradigms (e.g., both regular and irregular morphological rules) that can make acquisition of these grammatical systems more challenging. We explored the prediction that grammatical morphology could be particularly challenging to CHH, by examining outcomes in morphosyntax in relation to lexical development. We reasoned that morphosyntax is especially dependent on access to phonetic details within the linguistic input, whereas lexical cues may occur with greater support and redundancy. In English, morphemes are often represented by phonemes that are challenging to hear [s, z, t] , occur in sentential positions that lead to reduced amplitude, or vary in their frequency of occurrence in the input (Hsieh et al. 1999) . Our results confirm that the CHH demonstrated poorer performance in morphology than lexical development at age 4 years.
In addition, the analysis shows a specific relationship with morphology and hearing abilities, which suggests that morphology may be an aspect of language that is especially vulnerable in CHH. Because better audibility was associated with better performance in morphology, there is further strong support for optimizing amplification to protect against this risk. Furthermore, there is justification for closely monitoring and supporting morphosyntactic development in CHH.
CONCLUSION
The data obtained in this study suggest that mild to severe HL places children at risk for delays in language development, especially when HL is moderate or greater. Risks are moderated by the provision of early access to well-fit HAs that provide optimized audibility, especially when HAs are worn consistently. Risk was especially high in morphosyntax, an area with high demands on processing of fine details in the linguistic input.
